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One of the purposes of this 
newsletter is to let you know 
what we’re up to at the 
National Drought Mitigation 
Center. But our main goal is 
to be of service to you, the 
nation’s drought-planners and 
decision-makers at all levels, 
by ensuring that relevant and 
timely information is flowing. 
If you have success stories 
you’d like to circulate or 
questions you’d like 
answered, please e-mail the 
editor at ksmith2@unl.edu.
What Would You 
Like to See?
Subscribe Now!
To subscribe to this newsletter please send an e-mail 
indicating your interest to ksmith2@unl.edu.
Pilot projects to improve the nation’s drought-resistance will 
be identified in coming months, now that the National Inte-
grated Drought Information System (NIDIS) bill has been 
signed into law.
The Western Governors’ Association is looking at revitalizing 
efforts to pass the National Drought Preparedness Act. 
Whereas NIDIS focuses on monitoring and prediction, the 
Drought Act would emphasize comprehensive planning and 
policy measures. Read more
Policy Update: NIDIS is Law. What’s Next?
Height of the Drought
US Drought Monitor
August 22, 2006
TX, OK, Plains, Southwest Hardest Hit in 2006
Drought left its unmistakable imprint on the social and 
economic landscape in 2006. As is often the case with 
drought in the United States, its impacts were locally 
severe, but were muted in the larger economic picture, with 
higher commodity prices making up for production losses–at 
least for some agricultural producers. Texas, Oklahoma, the 
Plains and the Southwest bore the brunt of drought’s 
impacts. Read more
For a wealth of local detail on the effects of drought in 
2006, please visit the Drought Impact Reporter. We’re 
working on building our base of reports from non-media 
sources. You and other drought impact observers are most 
welcome to submit your observations to the Impact 
Reporter for any time period.
About the NDMC
The National Drought Mitiga-
tion Center, established with 
sponsorship from agencies 
such as the U.S. Department 
of Agriculture and the 
National Oceanic and Atmo-
spheric Administration, has a 
national mandate to help 
reduce vulnerability to 
drought. We are based at the  
University of Nebraska-
Lincoln in the School of 
Natural Resources.
Climatologically Speaking, How Bad Was It?
At the height of the 2006 drought season, 49.95 
percent of the contiguous United States was experi-
encing drought conditions, and 61.5 percent was 
experiencing abnormally dry or drought conditions. 
Read more
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We heartily recommend Arizona’s 
2006 Drought Preparedness Annual 
Report — available on the web at 
http://www.azwater.gov/dwr/
drought/ — as an excellent descrip-
tion of drought planning in action.
State Spotlight: Arizona
Drought Center researchers and collaborators are making 
headway on the suite of web-based decision-support tools to 
help ag producers plan for drought. VegDRI has completed 
its first semi-operational season; Drought Monitor enhance-
ments are underway; a better-looking and more useful 
version of the Drought Impact Reporter should be online 
later this year; and ranching experts are packaging their 
knowledge into a user-friendly one-stop web site, with 
information tailored for regional needs. Read more
Drought Decision-Support Tools Evolving
Did You Know:
For more information about 
what’s happening at the 
National Drought Mitigation 
Center, please check the 
Calendar section in What’s 
New.
Parts of the United States, 
including western Nebraska 
and Wyoming, experienced 
their seventh consecutive 
year of drought in 2006.
Furthermore, 2006 was the 
warmest year on record, 
according to the National 
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Roger Pulwarty, physical scientist at NOAA and NIDIS program manager, said the next few 
months will bring:
•  Release of a NIDIS Implementation Plan, which will cover coordination at the national 
level, and state and regional pilot projects for early drought warning prototypes.
•  Continued development of a prototype drought portal for coordinating drought-related 
data and information.
•  Continued efforts of a cross-agency and state project implementation team.
For more information on the National Integrated Drought Information Systems project, please 
review the original vision at the Western Governors’ Association site:
http://www.westgov.org/wga/publicat/nidis.pdf.
Shaun McGrath, WGA water policy expert, said he attributed the final passage of NIDIS to the 
fact that, “People recognized across the board that better information and better predictive 
capabilities regarding drought will aid all decision makers in making better and more informed 
decisions.”
McGrath said one of his next steps will be to initiate dialog with potential sponsors of the 
National Drought Preparedness Act, which would address drought more comprehensively. He 
said the act would facilitate planning efforts at the state, local and watershed levels, and would 
authorize a national drought fund, with money for planning during non-drought years, and 
money for implementing plans during drought. It would also lay out the roles and responsibili-
ties of different federal agencies, and integrate their roles so there is greater coordination.
A National Drought Policy Commission recommended in May 2000 that Congress adopt a 
national drought policy. The National Drought Preparedness Act was first introduced in 2002, 
and has been reintroduced in each subsequent Congressional Session. The 110th Congressional 
Session just started.
For more information on the history of the National Drought Preparedness Act, please read the 
Western Governors’ Association Policy Resolution 05-12:
http://www.westgov.org/wga/policy/05/drought.pdf.
© 2007 National Drought Mitigation Center
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by Dr. Ya Ding, National Drought Mitigation Center Agricultural Economist
Crop Production
Heat and drought hit large areas of the Plains States during the early growing season of 2006. 
Even though good rains in late summer helped ease the dryness, the damage was already done. 
The drought had negative effects on the production of some major crops. U.S. corn for grain 
production in 2006 is estimated at 10.5 billion bushels, 5 percent lower than last year; cotton 
production is estimated 21.7 bales, 9% below 2005; and grain sorghum production is estimated 
at 278 million bushels, down 29% from last year.1
Although the harvest was smaller, farmers’ losses were largely offset by strong grain prices. The 
boom of corn-based ethanol production has stimulated the demand for corn, driving corn prices 
to hit record highs. Figure 1 plots the monthly prices of corn in 2006. The December 2006 corn 
price was $3 per bushel, 50 percent higher than in December 2005. In fact, the harvest is 
projected to be the best in history, combining yields and unit prices. A recent report from USDA2 
predicted that the cash receipts from corn would increase by 20 percent to $23 billion, bypass-
ing the previous peak of $21.2 billion in 2004. With new ethanol plants coming online in 2007, 
even more demand for corn is expected across the country. March 2007 corn futures have 
exceeded $4 per bushel at the Chicago Board of Trade.
Figure 1: Monthly Corn Prices (U.S. Average, 2006). Data Source:USDA/NASS
Livestock Production
While farmers enjoy the good revenue from crop sales, livestock production is less fortunate. 
The widespread drought stressed pasture and rangeland, causing poor grass growth. Producers 
have to pay high prices for supplemental feed. A hay shortage in local markets sent hay prices 
skyrocketing. Figure 2 plots the monthly hay prices in Nebraska and Texas for 2006. From 
January to December, the hay price increased by 80% in Nebraska, and 40% in Texas. Ranchers 
who could not afford high feed costs reduced herd sizes by sending their cattle to feedlots 
earlier. The number of cattle in Kansas feedlots in September was up 8% from a year ago. The 
increase in beef supply reduced prices. The U.S. annual average price of beef cattle ($/cwt) in 
2006 is $2 below last year. With the combination of expensive feed costs and unfavorable 
market conditions, the value of livestock production in 2006 is forecast to be $122.2 billion, 
down $4.7 billion from 2005.  (continued on next page)
Economic Impacts of Drought in 2006
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by Dr. Ya Ding, continued from previous page
Figure 2: Monthly Hay Prices (2006). Data Source: USDA/NASS
Agriculture Impacts are Severe Locally
In spite of drought impacts, the value of agricultural production in 2006, according to USDA2, is 
forecast to be up $4.1 billion from 2005, with a $7.1 billion increase for crops, a $4.7 billion 
decrease for livestock, and an increase of $1.7 billion for the value of services and forestry. 
Even though the negative impacts of drought were limited nationally, they were locally severe. 
Texas was hardest hit during the 2006 drought. The production of its No. 1 cash crop, cotton, is 
estimated at 6,042 thousand bales, 29 percent lower than last year; its corn production is 
estimated at 175.5 million bushels, 17% below 2005. According to Texas Cooperative Extension 
economists, drought losses have reached an estimated $4.1 billion, with $2.5 billion from crop 
losses and the rest from livestock. Oklahoma also experienced its worst drought since the 
1930s. According to Oklahoma State University researchers, the estimated drought losses are 
over $300 million to the state economy.
1 Data from USDA/NASS report, “Crop Production Annual Summary," released on 1/12/2007 and available 
at http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1047.
2 Data from USDA/ERS briefing, “Farm Income and Costs: 2006 Farm Sector Income Forecast," available at 
http://www.ers.usda.gov/Briefing/FarmIncome/nationalestimates.htm.
© 2007 National Drought Mitigation Center
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2006 Drought Summary for the United States, Based on the U.S. Drought Monitor
by Brian Fuchs, National Drought Mitigation Center Climatologist
Winter
The year 2006 started off with 21.29% of the 
contiguous United States suffering from drought 
and 42.95% observing abnormally dry or drought 
conditions, with several areas of extreme to severe 
drought. As the year began, northeast Texas, 
southeast Oklahoma, and western Arkansas were 
experiencing exceptional drought. Several months 
of drought left this area experiencing water supply 
problems, crop losses and wildfire dangers. The 
12-month Standard Precipitation Index (SPI) 
values for this region ranged from -2.5 to -3.0. Northwest Illinois was also suffering from 
extreme drought at the start of the year. Significant drops in the water table were noted 
throughout much of northwest Illinois due to the drought, with many wells going dry. Twelve-
month SPI values ranged from -2.0 to -3.0.
Spring
As spring began, 31.2% of the contiguous United 
States was experiencing drought, with 52.32% 
abnormally dry or in drought. Texas was still the 
center of drought in the United States. All of south 
Texas was experiencing exceptional drought, with 
moderate to severe drought encompassing almost 
the entire state. Twelve-month SPI values in south 
Texas ranged from -2.0 to -3.0. Even though some 
improvements had been made in northeast Texas, 
moderate drought was prevalent, with 12-month 
SPI values of -1.5 to -2.0. Drought spread to the 
Desert Southwest during the spring, with extreme conditions expanding over both New Mexico 
and Arizona.
Summer
Summer did not bring any relief from the drought 
across the United States. Hot and dry conditions 
over much of the High Plains and into the Midwest 
allowed drought to expand. South Dakota had 
drought conditions that had not been observed 
since the 1950’s. Drought covered the entire state, 
with an epicenter of exceptional drought in the 
north-central part of the state. In the exceptional 
drought regions of South Dakota, 12-month SPI 
Climatologically Speaking, How Bad Was It?
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2006 Drought Summary for the United States, Based on the U.S. Drought Monitor
(continued from previous page)
values ranged from -2.0 to -3.0. Exceptional drought regions also emerged in southern Arizona 
and south Texas. The Gulf Coast region also entered extreme drought. Even after the deluge 
from the previous year’s tropical storm season, parts of Louisiana, Mississippi and Alabama 
were showing precipitation deficits of 20 to 25 inches for the year. Pockets of extreme drought 
were also being observed in many states including Colorado, Nebraska, Wyoming, Oklahoma, 
New Mexico, Florida, Montana and North Dakota. At this time, 49.95%of the contiguous United 
States was in drought, and 61.5% was experiencing abnormally dry conditions or drought.
Fall
During the fall of 2006, many of the same areas of 
extreme drought existed, with new areas develop-
ing in the upper Midwest. Parts of New Mexico, 
Texas and Colorado had substantial recovery from 
drought during the monsoonal rains. Relief from 
the summer’s drought also began in parts of the 
Dakotas where exceptional drought were reduced 
to moderate to extreme drought conditions. Pock-
ets of extreme drought existed over Minnesota, 
Nebraska, Wyoming, South Dakota, North Dakota, 
Montana, Missouri, Oklahoma, Texas and Arizona. During this time, 31.56% of the contiguous 
United States was in drought, and 50.14% had abnormally dry or drought conditions.
Additional Information
For more information about the categories and measurements of drought used in the Drought 
Monitor, please visit http://drought.unl.edu/dm/classify.htm.
For excellent summary data on the proportion of the United States in various drought catego-
ries, please visit the following link and select an option:
http://drought.unl.edu/dm/DM_tables.htm?archive.
© 2007 National Drought Mitigation Center
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The National Drought Mitigation Center takes an interdisciplinary approach to reducing societal 
vulnerability to drought. We focus on improving ways to monitor drought, assess impacts, and 
reduce vulnerability through drought planning. We typically work in partnership with other 
academic departments and institutions, federal agencies, and stakeholders.
Current projects include:
VegDRI and VegOUT
A joint effort by the National Drought Mitigation Center (NDMC), the U.S. Geological Survey’s 
National Center for Earth Resources Observation and Science (EROS), and the High Plains 
Regional Climate Center (HPRCC) is underway to develop and deliver timely geographic informa-
tion on drought at a 1-km resolution. The biweekly maps show an experimental drought indica-
tor, the Vegetation Drought Response Index (VegDRI), developed to provide regional and sub-
county scale information of drought effects on vegetation. VegDRI is produced during the grow-
ing season and completed its first semi-operational year in 2006, covering a seven-state area in 
the High Plains. VegDRI is calculated using data mining techniques that integrate complex 
information from satellite measurements, climate-based drought indices, land cover types, soil 
characteristics, and additional environmental factors. These VegDRI maps deliver continuous 
spatial coverage, and have inherently finer spatial detail than other commonly available drought 
indicators such as the U.S. Drought Monitor. Future development of the VegDRI product is 
planned to monitor drought over the lower 48 states using these techniques. More information 
and maps can be found at http://gisdata.usgs.net/website/Drought_Monitoring/. VegOUT will 
eventually build on VegDRI, incorporating data such as Pacific Ocean temperatures to produce 
two-, four-, and six-week outlooks for vegetation conditions.
NDMC contributors: Brian Wardlow, Tsegaye Tadesse, Mark Svoboda, Mike Hayes, Cody Knut-
son, Jun Li, Meghan Sittler and Kelly Helm Smith
External collaborators: Jesslyn Brown, U.S. Geological Survey EROS Data Center, Sioux Falls, 
S.D.; Aashish Shrestha, UNL Laboratory for Advanced Research Computing; Dr. Sherri Harms, 
University of Nebraska-Kearney Computer Science & Information Systems; Bill Sorenson, High 
Plains Regional Climate Center; Dr. Greg Husak, University of California, Santa Barbara Depart-
ment of Geography
Sponsor: U.S. Department of Agriculture’s Risk Management Agency
Drought Impact Reporter
The Drought Impact Reporter is an interactive tool developed by the NDMC to collect, quantify, 
and map reported drought impacts for the United States. Version 2.0 of the Drought Impact 
Reporter should be available later this year, with enhanced functionality and a better-looking 
user interface. The next version will weight impacts by associating them with the original media 
and user-submitted reports. Outreach to agricultural producers and other potential reporters is 
also planned, to ensure that reports accurately reflect the full spectrum of geographic and 
socio-economic conditions. The information provided by the Drought Impact Reporter will help 
U.S. policy makers and resource managers to identify what types of impacts are occurring and 
where. It can also help individual agricultural producers amass evidence of drought conditions.
Drought Decision-Support Tools Evolving
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Information for the impact report database comes from a variety of sources, including on-line 
drought-related news stories and scientific publications, reviewed by NDMC staff; members of 
the public who visit the website and submit a drought-related impact; and government agencies 
such as the National Oceanic and Atmospheric Administration (NOAA) and U.S. Department of 
Agriculture (USDA).
NDMC contributors: Mike Hayes, Mark Svoboda, Cody Knutson, Meghan Sittler, Melissa Melvin, 
Kelly Helm Smith, Soren Scott, Deborah Wood, Donna Woudenberg, and Brian Fuchs, as well as 
temporary helpers.
External collaborators: Dr. Gregg Garfin, CLIMAS, University of Arizona; Ian Cottingham, UNL’s 
Laboratory for Advanced Research Computing
Sponsor: USDA’s RMA
Economic Impacts of Drought
Although drought’s impacts have been estimated at $6-8 billion per year and at $39 billion in 
1988, the scientific and policy communities lack consistent methodologies to quantify the 
impacts of drought, especially across sectors, and at local, regional and national scales. We are 
working to develop modeling strategies for estimated direct losses from droughts, and to iden-
tify strategies for incorporating indirect loss estimations into modeling strategies. Finally, a 
guide for farmers and ranchers will help them incorporate our findings into their decision-
making.
NDMC contributors: Mike Hayes, Ya Ding and Donna Woudenberg
External collaborators: Dr. Roger Pulwarty, NOAA’s Climate Diagnostic Center in Boulder, Colo-
rado; Dr. Chuck Howe, Professor Emeritus, Institute of Behavioral Science, University of 
Colorado-Boulder; Dr. Ray Supalla, UNL Department of Economics; Dr. Karina Schoengold, UNL 
School of Natural Resources, Ag Economics and Water Center; Dr. Janie Chermak, University of 
New Mexico Economics; and Prabhakar Shrestha, UNL grad student, School of Natural 
Resources
Sponsors: USDA’s RMA, National Oceanic and Atmoshperic Administration
Drought Monitor Decision Support System
The Drought Monitor-Decision Support System (DM-DSS) will provide a more interactive version 
of the Drought Monitor. We are working to incorporate enhancements in spatial and temporal 
resolution of various indicators to allow for more specialized or local planning. The DM-DSS will 
ideally allow users to drill down to the local level to assess drought, and will foster a continual 
process of user feedback, evaluation, and assessment, especially among farmers and ranchers.
NDMC contributors: Mark Svoboda, Mike Hayes, Soren Scott, Brian Fuchs, Cody Knutson
External collaborators: Ian Cottingham and Xueming Wu, both from UNL’s Laboratory for 
Advanced Research Computing
Sponsor: USDA’s RMA
Drought Decision-Support Tools Evolving
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Incorporating NASA Satellite Data into the Drought Monitor
The NDMC will work with NASA’s Jet Propulsion Laboratory to see whether NASA’s satellite data 
can be used to enhance the Drought Monitor’s performance in reflecting drought conditions 
across the United States.
NDMC contributors: Don Wilhite, Mark Svoboda, Brian Wardlow and Tsegaye Tadesse
Sponsor: NASA’s Jet Propulsion Laboratory
The Drought Risk Atlas
The Drought Risk Atlas will provide users with a comprehensive, site-specific assessment of the 
history, frequency, intensity, duration, and patterns of drought in the past century. Understand-
ing the history of drought in a given area can help producers make better management deci-
sions. The Drought Atlas will be available as a web-based decision-support tool.
NDMC contributors: Mark Svoboda, Brian Fuchs, Jae Ryu, Mike Hayes, Cody Knutson, Meghan 
Sittler, Kelly Helm Smith, Jeff Nothwehr and Sandra Jones, NDMC grad students
External contributor: Ian Cottingham, UNL’s Laboratory for Advanced Research Computing
Sponsor: USDA’s RMA
Drought Planning Tool for Ranchers
The NDMC is developing a model drought planning process and web-based educational delivery 
system for forage and rangeland producers. Working with researchers from the University of 
Nebraska-Lincoln, South Dakota State University, Texas A&M University-Kingsville, and indi-
vidual ranchers, the NDMC will identify essential planning components and develop a generic 
drought planning process that can serve as a template for producers. 
NDMC contributors: Cody Knutson, Brian Fuchs, Mike Hayes, Meghan Sittler, Kelly Helm Smith, 
Ryan Bjerke, NDMC graduate student
External collaborators: Dr. Pat Reece, UNL’s Panhandle Research & Extension Center; Dr. Matt 
Stockton, UNL’s West Central Research & Extension Center; Dr. Dick Clark, UNL Department of 
Agricultural Economics (retired); Dr. Terry Klopfenstein, UNL Animal Science; Dr. Sandy Smart, 
South Dakota State University Range Science (SDSU); Dr. Roger Gates, SDSU West River Ag 
Center; Dr. Barry Dunn, Texas A&M University-Kingsville, King Ranch Institute for Ranch 
Management; Dr. Jerry Volesky, UNL’s West Central Research & Extension Center; Ben Kutsch, 
UNL LARC; Dr. Rick Rasby, UNL Animial Science
Sponsor: USDA’s RMA
Drought Decision-Support Tools Evolving
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Project GreenLeaf
The GreenLeaf project, a cooperative development between the USDA Risk Management 
Agency, the National Drought Mitigation Center and the UNL Laboratory for Advanced Research 
Computing, is being developed to apply leading distributed computing research techniques with 
proven climatic and agronomic research to provide farmers and ranchers with real-time, sub-
county resolution, risk assessment and decision support tools which can be utilized with the 
ease of use associated with common internet search engines.
NDMC contributors: Mike Hayes, Mark Svoboda, Cody Knutson, Brian Wardlow, Meghan Sittler, 
Kelly Helm Smith
External collaborators: Ian Cottingham, Jon Kokulil, and Xueming Wu from UNL’s Laboratory for 
Advanced Research Computing
Sponsor: USDA’s RMA
Enhancing the Advanced Hydrologic Prediction Service
The NDMC is collaborating with the National Weather Service on pilot projects to enhance the 
Advanced Hydrologic Prediction Service (AHPS). Currently, the AHPS system provides river 
flow/stage and forecast information at more than 3,600 forecast points across the United 
States. Along with this information, AHPS also describes potential flood impacts that may occur 
near each forecast point. In order to expand the system to include low-flow information, pilot 
studies have been conducted in Minnesota’s Mississippi River Basin; the North Platte River Basin 
of Nebraska, Wyoming, and Colorado; and the Upper Mississippi River Basin in Montana and 
Wyoming. Additional studies are currently being conducted in the Trinity River Basin in Texas 
and the Red and Souris River basins of North Dakota and Montana. As part of this effort, the 
NDMC is identifying potential impacts of low river flows within the study areas through surveys 
of relevant local, state, and federal water administrators. Providing river flow and potential 
impact information allows communities, states, and federal interests to better understand their 
vulnerabilities and make more informed decisions when preparing for and responding to poten-
tially hazardous situations.
NDMC contributors: Cody Knutson, Donna Woudenberg, Mark Svoboda, Meghan Sittler, and 
Sandra Jones, NDMC graduate student
External collaborators: Doug Kluck, NWS Central Region Headquarters; Ben Weiger, NWS South-
ern Region Headquarters
Sponsor: National Weather Service
Drought Decision-Support Tools Evolving
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Mitigating the Economic Risk of Stock Reduction During Drought
Overgrazing is a common problem that not only affects rangelands during drought but also 
makes it harder for range conditions to improve following drought. Therefore, we are collaborat-
ing in the development of a grazing management computer program called “The Grazing Man-
ager.” The software will help ranchers across the western United States match grass production 
with appropriate cattle stocking rates during drought. Final software release is expected in 
March 2007.
NDMC contributors: Cody Knutson and Mike Hayes
External collaborators: Tom Buman of Agren, Inc.; Paul Mitchell of Texas A&M; and Jerry Hat-
field of the USDA Agricultural Research Service
Sponsor: USDA’s RMA
A Real-Time Ground Water Monitoring Network for Nebraska
The project partners are developing a near real-time ground water monitoring network for 
Nebraska. Sensors will be designed to record and analyze ground water levels at more than 50 
monitoring stations across Nebraska. This information will be transmitted through a wireless 
telecommunication system on a daily basis and be made available to the public through a web-
based user interface. The ultimate goal of the project is to develop a relatively low-cost moni-
toring system that will provide near real-time ground water information to drought planners and 
other environmental stakeholders across Nebraska.
NDMC contributor: Cody Knutson
External collaborators: Mark Burbach, UNL’s School of Natural Resources; Byrav Ramamurthy, 
UNL Computer Science and Engineering; Yuyan Xue, CSE graduate student
Sponsor: USDA’s RMA
Soil Moisture Research Project
Soil moisture is an integral part of the hydrologic cycle and is an important method for estab-
lishing the severity of drought. Unfortunately most locations in the United States rely solely on 
model output for determination of soil moisture status. In Nebraska, we are priveleged to have 
daily soil water content measurements at sites in the Automated Weather Data Network 
(AWDN). Fourteen of these locations have reliable soil moisture data dating back to the late 
1990’s and these data are the focal point of our soil moisture research. Since the first year(s) of 
soil moisture implementation in the AWDN Network, the entire state of Nebraska has experi-
enced long periods of precipitation deficits and corresponding drought impacts. The main goal of 
this project is to use archived soil moisture data as a method to determine the severity and 
duration of drought and see how it holds up to other drought indices.
NDMC contributors: Eric Hunt, grad student, Don Wilhite
External collaborators: Dr. Ken Hubbard, Sebastien Korner and Bill Sorenson, High Plains 
Regional Climate Center
Sponsors: HPRCC and NDMC
© 2007 National Drought Mitigation Center
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